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[57] ABSTRACT 

An optical near-field probe (1) includes a carrier component 
(10), which carries a tip (40), and has only one membrane 
(11, 20), transparent at least in the area of the tip (40), which 
is mounted on the light emission surface (9) of an optical 
waveguide (2) that is made of a rigid material such as glass 
or plastic. The dimensions of the membrane (11, 20), at least 
in one direction in the membrane plane, are less than or 
equal to the diameter of the optical waveguide (2). To 
position the tip (40) over the core (3) of the optical 
waveguide (2), optical methods can be used or the mem- 
brane and optical waveguide can be provided with locating 
elements. 

14 Claims, 10 Drawing Sheets 
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OPTICAL NEAR-FIELD PROBE AND a distance to the membrane and thus to the near-field tip, so 

PROCESS FOR ITS MANUFACTURE that an intermediate space is present which entails light 

losses that can only be avoided if the intermediate space is 
BACKGROUND OF THE INVENTION fined with a lens or an immersion liquid. Furthermore, the 
The invention involves an optical near-field probe with an 5 mounting of the near-field tip of this type is so voluminous 
optical (light) waveguide and a tip manufactured by micro- tnat il cannot be used for shear force detection. In particular, 
engineering that is attached to a carrier component. The il is not possible without a considerable adjustment expense 
invention also includes a process for manufacture of an t0 approach the tip to the sample surface, because a probe 
optical near-field probe. slope of only ±1°, relative to the normal line to the sample 
Optical near-field probes are used in scanning near-field 10 P la ° e fa allowed. With a larger probe slope edge areas of the 
optical microscopy (SNOM), as is described for example in P rob ,f wou ' d * l °° the L sam P le su , rface -. Furtnermore, the 
"Near-field Optics: Light for the World of NANO" in J. °f ^\ l0a behavior for shear force detection ■ poor because 
VacSci. Technoi, B (12) 3, pages 1441-1446 (1994). of the large mass of the mounting structure on the fiber end, 
j^T\. , cl u - » i . i c i.e., the probe has a small oscillation quality. 
f Optical near-field microscopy is based on the scanning of n J 
U surface using an optical aperture in order to reach resolu- 15 From U S " Pat " Na 5,166,520 a near-field probe is known 
I tions better than the Abbe-limit. From App. Optics, vol. 34, whlch 15 not » however, suitable for optical application 
no. 7, pages 1215-1228 it is known, for example, to use Purposes, but instead is used specially for conductivity 
pointed glass'fiber endsT "which obtain a small aperture by measurements. To manufacture probes suitable for this, a 
■ -vapor^de^ition^ , n S lass P^" 6 15 taken as a start > on ^ end of which a 
UalonFfite J the disadvantage, however, that no separation of 20 membrane with a hollow tip is mounted. In the hollow tip an 
topographical and optical effects is possible. For the sepa- electrolyte is introduced for example, which is connected to 
ration of these two effects it is necessary to adjust the glass a detection device via a suitable electric connection. This 
fiber tip during scanning to a constant distance of several near-field probe is set directly onto the sample surface, so 
nanometers from the sample surface, which is possible only c that the conductive material in the tip of the probe contacts 
at a considerable adjustment expense in known near-field 25 the sample. In order to prevent damage, the membrane must 
probes because of their method of construction. be mounted in such a way that it is also flexible after being 
Furthermore, there is the risk without distance control that attached t0 the ^ &iic and can be oscillated. For the mem- 
during scanning the glass fiber tip or the sample surface will brane aad the f u P non-transparent materials are used. Near- 
become damaged d P roDes °* tn ^ tv P e cannot be used either for scanning 

T , . . u *t, f .u u t 30 near-field optical microscopy or for shear force detection, 

In order to improve both of these aspects, shear force . K . A 4U • * • j e *u- 1 

j . t . j i i u u j u j • tt o ti * xt because on the one hand, the pipette is too rigid for this, and 

detection was developed, which is described in U.S. Pat. No. . , , tt _ . . r* j ■ • .„ . 

5,254,854, for example. Shear force detection functions as a ° n the °* e ' * and > ih * ™"?*>™? 1S ***** lts oscillation, 

distance control, in order to adjust the distance between fiber Dama S e t0 lhe membrane 1S ^ P 0SSlble - 

tip and sample surface to a constant value To do this, the 35 BRIEF SUMMARY OF THE INVENTION 
glass fiber end is generally shifted by forced oscillations of 

a piezo ceramic element in constant oscillations parallel to An object of the invention is thus an optical near-field 

the sample surface. The oscillation of the glass fiber end is probe which has only a small mass and small light losses, 

damped in proximity to the sample surface, such that this has as large an angular freedom as possible, so that the 

damping becomes larger the closer the glass fiber tip is to the 40 adjustment expense is smaller when the near- field probe is 

sample surface. In order to measure the damping of the used, and has an oscillation behavior which can be adjusted 

oscillation, the glass fiber end is generally illuminated using via the properties of the optical waveguide. It is also an 

a laser diode mounted orthogonally to the plane of object of the invention to make available a process for 

oscillation, such that the changing shadow of the glass fiber manufacturing such a near-field probe which is suitable for 

modulates the intensity on a photodetector. This intensity 45 mass production. 

modulation corresponds to the mechanical oscillation ampli- This object is achieved by an optical near-field probe 
rude and functions electrically rectified as an input signal for having an optical waveguide made of a rigid material and a 
a control circuit. Using a signal of the control circuit, another micro-engineered tip attached to a carrier component 
piezo ceramic element is controlled which shifts the distance mounted on a light emission surface of the optical 
of the sample surface to the glass fiber end to such an extent 50 waveguide. The carrier component has a single membrane, 
that an externally prescribed target value is obtained. In this w hich is transparent at least in an area of the tip, and the 
way, the sample surface can be scanned by the tip, and the dimensions of the membrane, at least in one direction in the 
distance between tip and sample can always be followed or plane of the membrane, are no greater than the diameter of 
adjusted to a constant value. the optical waveguide. The process for manufacturing the 
For this it is necessary, among other things, that the 55 optical near-field probe includes the steps of providing an 
near-field probe have a suitably large angular freedom on the optical waveguide made of rigid material, providing a tip 
one hand, i.e. that it can be brought to the sample without a manufactured by micro-engineering on a membrane, posi- 
large adjustment expense, and on the other hand, that it be tioning the membrane with the tip over a light emission 
constructed to be as thin as possible because the material surface of the optical waveguide, and attaching the mem- 
thickness determines the damping and thus the resolution, go brane to the light emission surface. Advantageous embodi- 
Furthermore, it is desirable to construct the near-field probe ments are described hereinafter. 

in a way such that it can be manufactured as a mass- The carrier component has only one membrane, transpar- 

produced product. ent at least in the area of the tip, which is mounted on the 

It is known from U.S. Pat. No. 5,294,790 to manufacture light emission surface of the optical waveguide. The mem- 

the optical near-field probe from two components, namely 65 brane is thus preferably connected to the light emission 

glass fibers and tips. The disadvantage of the device surface of the optical waveguide without intermediate space 

described there consists in that the glass fiber is arranged at and only by an adhesive layer, so that neither an immersion 
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liquid nor a projection lens are necessary between the tip and preferably a metal membrane, which is formed at the center 

the optical waveguide, in order to keep the light losses low. into a tip in which a hole is located. This metal tip can be 

By making the optical waveguide of rigid material, the hollow or filled with a transparent material, 

membrane is affixed to the optical waveguide and can thus, To position the tip on the optical waveguide, optical 

without more, not be damaged. Preferably, the optical 5 processes can be applied. However, the possibility also 

waveguide consists of a glass fiber or a polymer fiber. exists to provide locating elements on the membrane and/or 

The optical waveguide and membrane with tip can be the optical waveguide. Especially for the manufacture of an 
manufactured separately, so that mass production is made integral component, the possibility presents itself for form- 
possible. Moreover, on the whole, a compact, space-saving ing locating elements onto or into the side of the membrane 
arrangement is created. 10 facing away from the tip. These locating elements preferably 

Contributing also to this compact design of the near-field comprise at least one recess and/or at least one projection, 

probe is that the dimensions of the membrane, at least in one T^ 8 * recesses or projections can engage corresponding 

direction in the membrane plane, are less than or equal to the locating structures of the optical waveguide, which are 

diameter of the optical waveguide. In this direction a large provided on its light emitting surface. When the membrane 

angular freedom is obtained, with the advantage that the 15 and °P tical waveguide are joined together, the tip is thus 

adjustment expense of the near-field probe in the corre- positioned and adjusted in a simple way over the core of the 

sponding plane is clearly smaller. If the membrane is in total optical waveguide. 

less than or equal to the diameter of the optical waveguide, Locating elements, which are either removed after attach- 

a considerable reduction of the adjustment expense is ing the membrane or which engage the outer perimeter of the 

obtained. The optical near-field probe can then also be 20 optical waveguide and at least partially surround it, can also 

brought to the sample without a large adjustment expense, be provided only on the membrane. 

even if it should be inclined by about ±10° from the normal According to a further embodiment, the recess in the 

line to the sample surface. membrane can extend up to the inside of the tip, whereby 

If the near-field probe should also be used for the shear 25 this recess can be constructed, for example, in a cone shape, 

force detection, then more total space is also available for For centering, a tip is also then provided, corresponding to 

the respective oscillation direction and the oscillation detec- the core of the optical waveguide, which engages in this 

tion. recess. 

Furthermore, the membrane does not influence the oscil- In order to be able to replace the tip, for example a 
lation behavior of the near-field probe because of its small 30 pressure adherent, material, which must also be transparent, 
mass, so that the oscillation properties are determined exclu- is preferably used for the adhesive layer, 
sively by the optical waveguide used. Other carrier The process is thus characterized in that an optical 
components, which could disadvantageously affect the oscil- waveguide made of a rigid material is used, that the tip is 
lation behavior or restrict the angular freedom of the near- manufactured on a membrane or together with the mem- 
field probe, are not provided. A near-field probe having a 35 brane as an integral unit by micro-engineering, and that the 
large oscillation quality and thus excellent topographical membrane with the tip is positioned over the light emission 
resolution is obtained. surface of the optical waveguide and then attached the light 

The membrane consists preferably of at least one layer. emission surface. This positioning can occur by mechanical 

This layer can have a transparent inner material arranged in or optical means. 

the center, which is surrounded by an outer material, which 40 For the positioning of the unit comprising the tip and the 

can be transparent or non-transparent. The thickness of the membrane using optical means according to one 

layer is advantageously smaller than the core diameter of the embodiment, this unit is first positioned over the light 

optical waveguide. emission surface, and light is beamed into the optical 

It may be necessary under the circumstances, depending waveguide which comes out of the light emission surface of 

on the manufacturing process of the near-field probe, to 45 the optical waveguide. The light penetrating through the tip 

manufacture the membrane from several layers of different is captured by a suitable optical device. By targeted shifting 

materials, which must also all be transparent at least in the of the membrane or the optical waveguide the intensity of 

area of the tip, or to make the membrane thicker than the the light passing through the tip changes. When the intensity 

core diameter of the optical waveguide. In the last case, it is maximum is reached, the tip is optimally positioned with 

advantageous if the membrane layer has an inner and an 50 regard to the core of the optical waveguide. Finally, both 

outer material which is constructed, corresponding to the structural components are connected to each other, 

optical waveguide, from a core material and a sheathing Another possibility for positioning provides that an image 

material. In this process, the dimensions are selected corre- processing system is arranged over the tip where preferably 

sponding to the dimensions of the optical waveguide, so that a membrane is used which has a diameter that is smaller than 

the light coming out of the core of the optical waveguide 55 or the same size as the diameter of the optical waveguide, 

enters directly into the core area of the membrane layer, and The membrane and the optical waveguide are shifted in 

thus no or only slight dispersion light losses can occur. relation to each other until the membrane or the tip is aligned 

According to a further embodiment, the inner material of coaxially to the light emitting surface of the optical 

the membrane can be an integral component of the tip. waveguide. Finally, the membrane and the optical 

According to a still further embodiment, the entire mem- 60 waveguide are connected to each other, 

brane can be an integral component of the tip, such that In order to make the handling of the membrane easier in 

essentially a distinction must be made between two embodi- this process, the membrane is provided with membrane 

ments. According to one embodiment, tip and membrane are strips which preferably project out over the edge of the light 

preferably manufactured in a micro-engineering manner in a emitting surface of the optical waveguide, so that a suitably 

combined manufacturing step. Membrane and tip are manu- 65 large area is available for grasping the membrane. In order 

factured from the same transparent material in this case. The to separate the membrane from the projecting components, 

other embodiment provides for non-transparent membranes, tear away positions or break-off positions are provided. After 
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the adhering, the transparent membrane rips under mechani- 
cal stress at these positions, so that the adhered membrane 
does not project beyond the diameter of the optical 
waveguide and thus can not impair the angular freedom 
when approaching the sample. 

Instead of using an optical process for positioning, the 
possibility also exists for using mechanical means, i.e. 
locating elements, which are provided on the membrane 
and/or the optical waveguide. The locating elements 
mounted on the membrane can either stay on the membrane 
or be separated later, depending on their construction. 

The optical waveguide can be etched on its light emitting 
surface in order to manufacture at least one projection and/or 
a recess. In the manufacture of the membrane a suitable 
recess and/or a suitable projection is formed therein or 
thereon. During the joining of membrane and optical 
waveguide these locating structures act together for posi- 
tioning the tip. It is also possible to chamfer the outer edge 
of the sheathing of the optical waveguide, for example by 
polishing, and to provide corresponding slanted surfaces on 
the membrane. 

As the optical waveguide a glass fiber or a polymer fiber 
is preferably used. Since the optical waveguide determines 
the mechanical damping behavior of the near-field probe, as 
thin an optical waveguide as possible is desirable. A glass 
fiber offers the advantage that the optical waveguide can be 
thinned out, for example by etching, only in the sheathing 
area, whereby the core area preferably maintains its diam- 
eter. 

The membrane is preferably adhered to the optical 
waveguide. The adhesive can be omitted, if a material is 
used for the membrane which merely needs to be placed on 
the light emitting surface of the optical waveguide and is 
held there by adherent forces. 

Customarily, the membranes are manufactured from sili- 
con nitride. A polymer material can also be used for the 
membrane according to a further embodiment. If the poly- 
mer material has a lower softening point or melting point 
than the optical waveguide, then the optical waveguide can 
be heated to a temperature above the softening point of the 
polymer material, and then the membrane is placed on the 
surface of the optical waveguide. In this operation, the side 
of the polymer membrane facing away from the tip is 
softened or melted in a surface region, so that the membrane 
adheres to the light emitting surface of the optical 
waveguide. This process can be used particularly if glass 
fibers are involved for the optical waveguide. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The foregoing summary, as well as the following detailed 
description of preferred embodiments of the invention, will 
be better understood when read in conjunction with the 
appended drawings. For the purpose of illustrating the 
invention, there are shown in the drawings embodiments 
which are presently preferred. It should be understood, 
however, that the invention is not limited to the precise 
arrangements and instrumentalities shown. In the drawings: 

FIGS. 1 to 3 illustrate the manufacture of an optical 
near-field probe according to a first embodiment form of the 
invention; 

FIGS. 4, 5 and 6 show near-field probes according to 
further embodiments of the invention; 

FIG. 7 shows the positioning of the tip using an optical 
device; 
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FIGS. 8 to 10 illustrate the manufacture of a near- field 
probe according to a further embodiment of the invention; 
and 

FIGS. 11 to 17 show near field probes with different 
5 locating structures. 

DETAILED DESCRIFHON OF THE 
INVENTION 

In FIG. 1, a plan view of the light emitting surface 9 of an 

3Q optical waveguide 2 is depicted, over which a transparent 
membrane 11 is arranged as a carrier component 10, whose 
thickness is smaller than the core diameter of the glass 
fibers. The membrane 11, which carries the tip 40, has a 
circular shaped middle part 18 with a diameter which is 
smaller than the diameter of the optical waveguide 2. 
Membrane strips 14a and 14b extend laterally and transition 
into side parts 15a and 15b, which are advantageous for 
handling and are detached at the two tear away positions 12 
after adhering the membrane 11. 

2Q As depicted in FIG. 2, which shows a section along the 
line II — II through the device shown in FIG. 1, the tip is 
provided with a metallic coating 41 which extends in the 
radial direction over the surface of the membrane 11, so that 
essentially the area of the core material 3 of the optical 

25 waveguide is covered. In this way, dispersion light from the 
optical waveguide 9 is prevented from exiting past the tip 40 
out of the transparent membrane 11. The membrane 11 is 
connected at its middle part 18 and at its strips 14a and 14b 
via a transparent adhesive layer 8 to the S light emitting 

30 surface 9 of the optical waveguide 2. Below the side parts 
15a and 15b cone-shaped locating elements 16a, 16b are 
attached. By the slanted surfaces 17a, 17b of the locating 
elements 16a, 16b, which extend up to the edge region of the 
sheath 5 of the optical waveguide, the optical waveguide 2 

35 is centered in a simple manner when the membrane 11 and 
optical waveguide 2 are joined together. 

After the adhering, the side parts 15a, 156 with the 
locating elements 16a, 16b are separated and the near-field 
probe 1 shown in FIG. 3 is obtained. The membrane 11 does 

40 not project outside in relation to the optical waveguide 2, so 
that the angular freedom of the near-field probe 1 is not 
impaired. 

In FIGS. 4 to 6, further embodiments of the near- fie Id 
probe 1 are depicted. According to FIG. 4, the membrane U 

45 consists of a layer 50, which has two materials. In the center 
of the layer 50, the transparent inner material 52 is located, 
which is surrounded by an outer material 51. In the embodi- 
ment shown here, the dimension of the inner material 
corresponds to the dimension of the core material 3 of the 

50 optical waveguide 2. The materials 51 and 52 can consist of 
a core and a sheathing material corresponding to the con- 
struction of the optical waveguide 2. A further possibility 
consists in that the material 52 is transparent and the outer 
material 51 is non-transparent. 

55 In FIG. 5 an embodiment is depicted in which the core 
material 52 is an integral component of the tip 40. The tip 40 
and core material 52 thus consist of the same material. The 
diameter of the inner material 52 is somewhat larger than the 
diameter of the core material 3 of the optical waveguide 2. 

60 In FIG. 6, an embodiment is depicted in which the 
membrane 11 and tip 40 are constructed as an integral 
structural component. In this case, a material is involved 
which is not transparent for the wavelength used in the 
near-field probe. Preferably, a metal membrane 11 is used, 

65 into which a hole is made while simultaneously protuber- 
ating the membrane material. In this way, a tip 40 is formed 
which is either hollow or filled with a transparent material. 
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Depicted in FIG. 7 is the positioning of the tip 40 over the It will be appreciated by those skilled in the art that 

core 3 of the optical waveguide 2 using an optical process. changes could be made to the embodiments described above 

Over the light emitting surface 9 of the optical waveguide 2 without departing from the broad inventive concept thereof, 

a membrane U is arranged at a distance, the membrane It is understood, therefore, that this invention is not limited 

having a square middle part instead of a round middle part 5 t0 tDe particular embodiments disclosed, but it is intended to 

18, which transitions directly into the strip 14a,b, on which cover modifications within the spirit and scope of the present 

the side parts 15a,b are formed. On the upper side of the invention as defined by the appended claims, 

membrane 11, the tip 40 is attached and has a pyramid shape. We claim: 

On the side parts lSa,b, the membrane 11 is grasped and can An optical near-field probe, comprising an optical 

be shifted in two directions in the membrane plane. Below 10 waveguide and a micro-engineered tip attached to a carrier 

the optical waveguide 2 an illuminating device 30 is component, the optical waveguide (2) comprising a rigid 

arranged, which beams light into the core material 3 of the material, the earner component (10) comprising a single 

optical waveguide 2. From the tip 40 only a small portion of T^™"^'^ 15 tran u S P areDt at X ™\ 1D M °J 

the light emitted from the light emission surface 9 is let the . U P < 40 ^ the membrane being mounted on a light 

*u u j i_* • i . ju i • , . emission surface (9) of the optical waveguide (2), wherein 

through, and this light is evaluated by a detection device is j,w ^ tl ,V mam i JL /h m\ * i * • 

i_ Atv ^r.t.- j - j • i . dimensions or the membrane (11, 20), at least in one 

above the Up 40. Of this detection device only a microscope ;„ n „ ' « ,u j* 

. . T . . . r*w o m , . . , . . I direction in a membrane plane, are no greater than a diam- 

lens 31 is depicted in FIG. 7. If the tip is located in the eter of the optical waveguide (2). 

prescribed position at the center above the core 3 of the 2 . The near-field probe according to claim 1, wherein the 

optical waveguide 2, the measured intensity will be at a membrane (11, 20) comprises of at least one layer (50). 

maximum. Thus, the positioning of the tip 40 can be 20 3. The near-field probe according to claim 2, wherein the 

performed by the intensity evaluation. After the optimal layer (50) has a transparent inner material (52) arranged 

position has been reached, the adhesive is applied to the light centrally in the layer and surrounded by an outer material 

emission surface 9 and the membrane 11 is connected to the (51). 

optical waveguide 2. 4. The near-field probe according to claim 3, wherein the 

In the FIGS. 8 to 10, a further embodiment of the 25 inner material (52) and the outer material (51) comprise a 

membrane 11 is depicted, wherein the FIG. 9 illustrates a core material and a sheathing material corresponding to the 

section along the line IX— IX of the arrangement shown in °P tical waveguide (2). 

FIG. 8. The middle part 18 of the membrane 11 has the same 5 - ^ near-field probe according to claim 3, wherein the 

diameter as the optical waveguide 2, where between the outer material (51) is not transparent, 

middle part 18 and the strips 14a,b f break-off positions 13 30 6 ^ near-field probe according to claim 3, wherein the 

are provided. After attaching the middle part 18 to the light material (52) is an integral component of the tip (40). 

emission surface 9 of the optical waveguide 2 using an The near-field probe according to claim 1, wherein the 

adhesive layer 8, the strip 14a with the side part 15a and the entire membrane (20) is an integral component of the tip 

strip 14b with the side part lSb are separated at the break-off (40). 

positions 13. The elements 19a,b function in this embodi- 35 8. The near-field probe according to claim 1, wherein at 

ment not for positioning but instead only to improve han- least one of the membrane (11, 20) and the optical 

dling. The finished near-field probe 1 is seen in FIG. 10. waveguide (2) has locating elements (4, 6,7,16^/^,21, 22, 

In FIGS. 11 and 12 an embodiment with locating elements 23) for positioning the tip (40) on the optical waveguide (2). 

is depicted. The carrier component 10 consists of a mem- 9. The near-field probe according to claim 8, wherein the 

brane 20, which is an integral component of the tip 40. In the 40 membrane (11, 20) has, on a side facing away from the tip 

center of the membrane 20 a cone-shaped recess 21 is (40), at least one recess (21) and/or at least one projection 

formed, which extends to the inside of the tip 40. A corre- (22, 23) which acts together with a corresponding locating 

sponding counterpiece in the form of a core tip 4 is con- element (6, 7) of the optical waveguide (2). 

structed on the emission surface 9 of the optical waveguide io. The near-field probe according to claim 9, wherein the 

2. The core Up 4 is preferably manufactured by etching As recess (21) extends into an inside of the ti (40) 

can be seen in FIG. 12, the cone angle of the recess 21 is u ^ near . fidd ^ according to claim j whereirj the 

somewhat larger than the cone angle of the core tip 4, so that membrane (U 20) fc CQnnected tQ ^ H surface 

2 ITadTetskr 2 ° 00 ** ° Vt ™ { wave * mde (9) of the optical waveguide (2) by a transparent adhesive 

layer (8). 

In FIGS. 13 and 14 a further embodiment is depicted, u ^ near . field probe according t0 claim u wherem 

w f h f?. th l m n ? 18 ^Tt *" ""T C0 ?P° n T the adhesive is a P«™ adhesive. 

oi the tip 40. On the underside of the membrane 20 in the 11 ru c u j. « . .* • • • 

edge region a ring-shaped projection 22 having a triangular , 13 ™ e Qear ; field P robe ac <^mg to claim 1, wherem the 

cross-section is provided, which engages in a corresponding opUcal waveguide (2) is a glass fiber or a polymer fiber. 

ring-shaped recess 6 in the area of the sheathing material 5 14 An op tlC al near-field probe, comprising a micro- 

of the optical waveguide 2. The adhered membrane 20 can 55 engineered tip (40), a carrier component (10) comprising a 

be seen in FIG. 14. single membrane (11,20), the single membrane supporting 

In FIG. 15 a membrane 20 can be seen, likewise as an lhe ™cro-engineered tip and being transparent at least in an 

integral component of the tip 40, which has a ring-shaped area ° f the ^ro-engineered tip, an optical waveguide (2) 

projection 23 in the outer edge area, which acts together with attached to the single membrane, opposite from the micro- 

the chamfered surface 7 of the optical waveguide 2. This 60 Qn g m ™™d tip, and formed of a rigid material, the single 

chamfered surface 7 is manufactured by polishing. The membrane being mounted on a light emission surface (9) of 

finished near-field tip 1 can be seen in FIG. 16. tne optical waveguide (2), wherein dimensions of the single 

In FIG. 17 a near-field probe 1 is depicted in which the membrane (11,20), at least in one direction in a membrane 

membrane 11 projects out in partial areas in relation to the P lane ' are no S reater than a diameter of the optical 

light emitting surface 9 and has curve-shaped locating 65 wave g uitie ( 2 ). 
elements 16c on the underside, which partially encompass 

the outer side of the sheathing material 5. ***** 
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